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SOLUTION: A P-type AIGaN layer is grown, and an undoped GaN layer is grown. 

By alternately laminating these layers, a P-side clad layer 12 composed of a 
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superlattice layer is grown. A P-side contact layer 13 is grown on the P-side 
clad layer 12, and a protective film 30 is formed on the surface of the P-side 
contact layer 13 of the uppermost layer. The P-side contact layer 13 and a 
part of the P-side clad layer are etched, and a ridge stripe corresponding to 
the shape of the protective film is formed. Current blocking layers 14 are 
formed on the side surfaces of the ridge while the P-side contact layer 13 is 
left below the ridge. An ohmic P-electrode which is continuously bridged on 
the surfaces of the current blocking layer 14 and the P-side contact layer 13 
is formed. 
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NOVELTY - A current blocking layer (14) is formed on both sides of a ridge 
strip formed on a clad layer (12). A contact layer (5) is sequentially formed 
on the clad layer. P- and n- electrodes (20, 21) are formed above the current 
blocking layer and the contact layer, respectively. 

DETAILED DESCRIPTION • An INDEPENDENT CLAIM is also included for nitride 
semiconductor laser element manufacturing method. 

USE - For nitride semiconductor laser element. 

ADVANTAGE - Even when a pit exist in the clad layer surface, short circuit 
between electrodes does not occur. 
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DESCRIPTION OF DRAWING - The figure is a sectional view of the nitride 
semiconductor laser element structure. (5) Contact layer; (12) Clad layer; 
(14) Current blocking layer; (20, 21) p- and n-electrodes. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the laser element which consists of a nitride 
semiconductor (InaAlbGal-a-bN, 0<=a, 0<=b, a+b<^l), and its manufacture method. 
[0002] 

[Description of the Prior Art] the nitride semiconductor laser element in which we contain a barrier layer 
on a nitride semiconductor substrate — producing — the world ~ for the first time — the continuous 
oscillation in a room temperature -- it announced having attained 10,000 hours or more (ICNS'97 -- the 
collection of drafts, and October 27-31 and 1997P 444-446 and JpnJ.Appl.Phys.Vol.36(1997) 
pp.L1568-1571, Part2, No.l2A, and 1 December 1997). It comes to carry out two or more laminatings 
of the nitride semiconductor layer used as laser element structure on the nitride semiconductor substrate 
which consists of n-GaN by which selective growth was carried out through Si02 film selectively 
formed on silicon on sapphire as fundamental structure. (It is referring to the J. J. A.P for details) 
[0003] Drawing 4 is type section drawing showing the structure of the laser element. On the barrier layer 
of MQW (multiplex quantum well structure) which this laser element becomes from InGaN/InGaN, the 
laminating of the cap layer which consists of p-aluminum0.2Ga0.8N, the guide layer which consists of 
p-GaN, the cladding layer which consists of p-aluminumO . 14Ga0.86N, and the contact layer which 
consists of p-GaN is carried out to order, and the ridge stripe is formed from the layer containing said 
cladding layer at the upper layer. The insulator layer which consists of Si02 is formed in the both-sides 
side of a ridge stripe, and it has the structure where p electrode was formed in the front face of a contact 
layer, through the insulator layer. 

[0004] The stripe width of face of the ridge stripe generally formed upwards from the cladding layer is 
adjusted very narrowly. It is because the level transverse mode will tend to turn into a multimode if 
stripe width of face becomes large. Conventionally, since very fine photo-mask doubling technology is 
needed, difficult technique prepares an electrode in the front face of the narrow contact layer of such 
stripe width of face industrially. 

[0005] Moreover, since a ridge stripe is formed of etching of a nitride semiconductor, the detailed hole 
called an etch pit to the etching side of a nitride semiconductor may generate it. If the electrode which 
followed the cladding layer and the contact layer is prepared and the etch pit will have occurred in the 
cladding layer, there is a possibility that current may become easy to short-circuit with n electrode 
through the hole, and the reliability of a laser element may fall. 

[0006] Moreover, as other technology, we proposed the thing which become the ridge side from a 
cladding layer from a nitride semiconductor with a small refractive index and for which it embeds and a 
layer is formed in JP,9-426651,A. However, it is necessary to grow up the contact layer which newly 
consists of GaN on an embedding layer with this technology. Since an embedding layer is a large layer 
of aluminum mixed-crystal ratio in a monolayer, its crystallinity is bad as compared with GaN. 
Therefore, since crystallinity does not become not much good even if it grows up the contact layer 
which consists of GaN on this embedding layer, the ohmic contact to an electrode worsens and it is in 
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the inclination for threshold voltage to rise. 
[0007] 

[Problem(s) to be Solved by the Invention] Therefore, the place made into the object of this invention is 
to offer the laser element from which it does not short-circuit even if a pit exists in a cladding layer front 
face in the laser element with which it comes to prepare a ridge in the upper layer from a cladding layer, 
but it is stabilized with the contact layer moreover shown in a ridge maximum front face, and ohmic 
contact is obtained, and its manufacture method. 
[0008] 

[Means for Solving the Problem] In a nitride semiconductor laser element which comes to form a ridge 
stripe in upper layer from a layer which a nitride semiconductor laser element of this invention has a 
cladding layer and a contact layer in order at least, and contains said cladding layer Said cladding layer 
has a nitride semiconductor layer of the 1st conductivity type containing aluminum. On the other hand, 
in a both-sides side of a ridge stripe It is characterized by a current blocking layer containing the 2nd 
conductivity type or a nitride semiconductor layer of half-insulation being formed by thickness thinner 
than a cladding layer, and coming to form an electrode which continued over said current blocking layer 
and said contact layer. 

[0009] Moreover, in a laser element of this invention, said current blocking layer has a multilayer which 
has the 2nd conductivity type or a nitride semiconductor layer of half-insulation containing aluminum, 
and is characterized by an average presentation of aluminum of a multilayer being larger than an average 
presentation of aluminum of said cladding layer. 

[0010] Furthermore, said cladding layer and a contact layer are growing through two or more nitride 
semiconductor layers on a substrate which consists of GaN which has a field with many crystal defects, 
and a field with few crystal defects in the shape of a stripe, and said ridge stripe is characterized by 
being formed in a location corresponding to a field with few crystal defects of the GaN substrate in the 
shape of a stripe. 

[001 1] A manufacture method of a laser element of this invention moreover, on a cladding layer which 
has a nitride semiconductor layer of the 1st conductivity type which contains aluminum at least The 1st 
process which forms a stripe-like protective coat in a front face of the contact layer of a wafer equipped 
with a contact layer which similarly has a nitride semiconductor layer of the 1st conductivity type, The 
2nd process which performs etching after the 1st process and from said contact layer side, and forms a 
ridge stripe corresponding to said cladding layer and a contact layer with a configuration of said 
protective coat, It is characterized by providing the 3rd process which forms in the side of a ridge stripe 
a current blocking layer which has the 2nd conductivity type or a nitride semiconductor layer of half- 
insulation by thickness thinner than a cladding layer where said protective coat is formed after the 2nd 
process. 

[0012] Furthermore in a manufacture method of this invention, it is characterized by providing the 4th 
process which forms an electrode which continued over said contact layer and an embedding layer after 
the 3rd process. 

[0013] In a manufacture method of this invention, said cladding layer and a contact layer are growing 
through two or more nitride semiconductor layers on a substrate which consists of GaN which has a 
field with many crystal defects, and a field with few crystal defects in the shape of a stripe, and are 
characterized by forming said protective coat in a front face of a contact layer corresponding to a GaN 
substrate with few crystal defects in the shape of a stripe. 
[0014] 

[Embodiment of the Invention] As for the nitride semiconductor layer of the 1st conductivity type 
containing aluminum which constitutes a cladding layer, in the laser element of this invention, it is 
desirable to consider as the superlattice layer containing a p mold AlXGal-XN (0< X<1) layer. In 
addition, when considering as the superlattice which carried out the laminating of two kinds of nitride 
semiconductors, both do not have to set AlGaN to AlGaN that what is necessary is just to have grown 
up to be one of layers. If it is specifically the superlattice in which one side made InGaN or a GaN layer 
the AlGaN layer, and another side made the laminating by turns, crystallinity can grow up a good 
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cladding layer with large aluminum average presentation with a thick film. If it is 50A or less preferably, 
since the monolayer of a nitride semiconductor will become below critical marginal thickness, 70A or 
less of thickness of the nitride semiconductor layer which constitutes superlattice can grow the large 
nitride semiconductor layer of aluminum mixed-crystal ratio. Moreover, in case a current blocking layer 
will newly be formed in the front face of the cladding layer after etching into a ridge configuration since 
the crystallinity of the whole cladding layer also becomes good if a cladding layer is used as superlattice, 
the crystalline good current blocking layer which does not almost have a pit and a crack can be grown 
up. 

[0015] As for the thickness of a cladding layer, it is desirable to make it 2.0 micrometers or less. If it is 
made thicker than 2.0 micrometers, the resistance of a cladding layer will become high and a threshold 
will rise. 1.5 micrometers or less of desirable thickness are 1.0 micrometers or less still more preferably. 
Although not limited especially about a minimum, in order to make it act as a cladding layer as carrier 
******, it is desirable for there to be thickness more than 50 ONGU storm. When a cladding layer is 
used as superlattice, as an aluminum average presentation, 50% or less is desirable. For example, if it 
constitutes so that the product of aluminum average presentation (%) over 3 group element which sets 
thickness of the whole cladding layer to 2.0 micrometers or less, and is contained in the cladding layer, 
and the thickness (micrometer) of the whole p side cladding layer may become 4.4 or more, optical 
confinement is good and resistance can also form a small cladding layer. 

[0016] On the other hand, as for the 2nd conductivity type or the nitride semiconductor layer of half- 
insulation which forms a current blocking layer, it is desirable to consider as the layer containing 
AlYGal-YN (0<=Y<1, however X<Y) of n mold or i mold (insulater), and it can also use it as a 
superlattice layer like a cladding layer. Furthermore, if it is a layer with larger aluminum average 
presentation than a cladding layer, since the refractive index of a current blocking layer will become 
small, waveguide can be formed in the ridge lower part and the level transverse mode can obtain the 
laser beam of a single mode. 

[0017] Furthermore, it is necessary to make thickness of a current blocking layer thinner than the 
thickness of a cladding layer. If thickness of this layer is thickened, in order that a current blocking layer 
may grow on the protective coat formed on the contact layer, it becomes difficult to remove a protective 
coat later. Moreover, when aluminum average presentation of a current blocking layer is made larger 
than a cladding layer, the nitride semiconductor with many amounts of aluminum is in an inclination 
with many the crystal defect as compared with few things. Therefore, when large current ****** of 
aluminum mixed-crystal ratio is grown up thickly, a crack becomes easy to enter during a crystal and it 
is in the inclination a pit becomes easy to generate. Therefore, as desirable thickness of a current 
blocking layer, 1 micrometer or less 0.8 micrometers or less is most preferably adjusted to 0.5 
micrometers or less still more preferably. 

[0018] In addition, 30 micrometers or less of 20 micrometers or less of stripe width of face of a ridge are 
most preferably adjusted to 10 micrometers or less still more preferably. When thicker than 30 
micrometers, it is in the inclination for the level transverse mode of a laser beam to tend to turn into a 
multimode. Although especially a minimum does not limit, it is usually set to 0.5 micrometers or more. 
[0019] Furthermore, with the laser element of this invention, the electrode which continued over the 
current blocking layer and the contact layer is formed. In JP,9-42665 1,A, since the contact layer was 
growing afterwards on the current blocking layer, a crystalline good contact layer was not able to be 
grown up to be the topmost part of a ridge, but with the laser element of this invention, the contact layer 
has already grown at the time of ridge formation, and since a current blocking layer is formed 
afterwards, the crystallinity of a contact layer does not change. Therefore, the ohmic contact always 
stabilized to p electrode is acquired. 

[0020] Moreover, in claim 2 of this invention, said current blocking layer has the multilayer which has 
the 2nd conductivity type or the nitride semiconductor layer of half-insulation containing aluminum, and 
is characterized by the average presentation of aluminum of a multilayer being larger than the average 
presentation of aluminum of said cladding layer. As stated also in advance, by enlarging aluminum 
presentation of a current blocking layer, the refractive index can become smaller than the refractive 
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index of a cladding layer, and this can centralize light on the ridge lower part, and can produce a 
waveguide field. Since it will embed if aluminum presentation is smaller than a cladding layer, and the 
refractive index in the direction of a layer becomes large, it is in the inclination as for which the 
refractive-index difference of a level longitudinal direction becomes small, and the effect of a ridge 
becomes is hard to be acquired. Moreover, a layer with large aluminum presentation can be grown up a 
multilayer and by considering as superlattice preferably. In addition, even if it does not consider as the 
superlattice which carried out the laminating of the thin nitride semiconductor of especially thickness 
since crystallinity may be a little bad in order that a current blocking layer may not grow up a layer like 
a contact layer on it unlike a cladding layer, it is good also as a multilayer which carried out the 
laminating of the hundreds of A nitride semiconductor, for example. 

[0021] In this invention, when using a cladding layer and an embedding layer as a multilayer or 
superlattice, the average presentation of aluminum of the layer shall be searched for as follows. For 
example, since aluminum mixed-crystal ratio of the layer in which one pair contains 50A and aluminum 
is 0.5 in the case of the superlattice which carried out the 200 pair (1 .0 micrometers) laminating of 25 A 
aluminum0.5Ga0.5N and the GaN of 25 ONGU storm, it is set to 0.5(25/50) = 0.25, and aluminum 
average presentation over 3 group element in superlattice is 25%. On the other hand, when thickness 
differs and the laminating of the GaN is carried out for aluminum0.5Ga0.5N to 40A by 20A, thickness is 
weight averaged, it is set to 0.5(40/60) = 0.33, and aluminum average presentation is made into 33.3%. 
That is, that to which the nitride semiconductor layer multiplied the rate of occupying to the thickness of 
superlattice 1 pair by aluminum mixed-crystal ratio of the nitride semiconductor layer containing 
aluminum is considered as aluminum average presentation in this invention. Moreover, it is also the 
same as when both of aluminum is included, for example, also in 20A of aluminum0.1Ga0.9Ns, and 
30A of aluminumO.2GaO.8Ns, 0.1(20/50)+0.2(30/50) =0.16, i.e., 16%, are considered as aluminum 
average presentation. In addition, although the above example explained AlGaN/GaN and 
AlGaN/AlGaN, it shall apply the calculation method with the same said of AlGaN/InGaN. Therefore, 
when growing up a cladding layer and an embedding layer, the growth method can be designed based on 
the above calculation method. Moreover, aluminum average presentation is detectable even if it uses 
analysis apparatus, such as SEMS (secondary-ion-mass-spectroscopy equipment) and Auger. 
[0022] 

[Example] the perspective diagram and drawing 3 which drawing 1 is type section drawing showing the 
structure of the laser element concerning one example of this invention, and drawing 2 expands the 
upper layer from the barrier layer of the laser element of drawing 1 , and are shown -- the 1- of the 
manufacture method of this invention ~ it is type section drawing showing selectively the structure of 
the wafer obtained in each 4th process. In these drawings, the same sign shows the same member. The 
example of this invention is explained in full detail below based on these drawings. 
[0023] the different-species substrate 1 top which consists of sapphire which makes 2inchphi and C side 
a principal plane - MOVPE ~ the buffer layer (not shown) which consists of GaN at 500 degrees C is 
grown up by 200A thickness using law. Temperature is made into 1050 degrees C after buffer layer 
growth, and the substrate layer 2 which similarly consists of GaN is grown up by 2-micrometer 
thickness. This substrate layer 2 forms a protective coat in a front face selectively, and acts as a substrate 
layer for next performing selective growth of a nitride semiconductor substrate. As for the substrate 
layer 2, it is desirable for an aluminum mixed-crystal ratio X value to grow up 0.5 or less AlXGal-XN 
(0<=X<=0.5). If 0.5 is exceeded, since a crack will become easy to go into the crystal itself rather than a 
crystal defect, it is in the inclination for the crystal growth itself to become difficult. Moreover, as for 
thickness, it is desirable to make it grow up by thickness thicker than a buffer layer, and to adjust to 
thickness 10 micrometers or less. The substrate which consists of a material with which a substrate 
differs from the nitride semiconductor known in order to grow up nitride semiconductors, such as SiC 
and ZnO besides sapphire, a spinel, and GaAs, can be used. 

[0024] The 1st protective coat 3 which forms a stripe-like photo mask in the front face of ejection and 
this substrate layer 2 from a reaction container, and consists a wafer of Si02 with a stripe width of face 
[ of 10 micrometers ] and a stripe gap (window part) of 2 micrometers with a CVD system is formed by 



http://www4.ipdl j po.go.j p/cgi-bin/tran_web_cgi_ejj e 2/1 9/04 



Page 5 of 7 



1 -micrometer thickness after substrate layer 2 growth. In addition, in case a stripe-like protective coat is 
formed, the GaN substrate 4 with little direction to a crystal defect which makes area of a protective coat 
larger than a window part tends to grow. As a material of the 1st protective coat 3, the metal which has 
the melting point of 1200 degrees C or more besides oxides, such as silicon oxide (SiOX), silicon nitride 
(SiXNY), titanium oxide (TiOX), and zirconium oxide (ZrOX), nitrides, and these multilayers, for 
example can be used. These protective coat materials also bear temperature with a growth temperature 
[ of a nitride semiconductor ] of 600 degrees C - 1 100 degrees C, and it has the property for a nitride 
semiconductor not to grow up to be the front face, or to be hard to grow up. 

[0025] A wafer is again set in the reaction container of MOVPE after the 1st protective coat 3 formation, 
temperature is made into 1050 degrees C, and the GaN substrate 4 which consists of GaN which consists 
of undoping GaN is grown up by 20-micrometer thickness. Thus, if a stripe-like protective coat is 
formed on the substrate layer which consists of a nitride semiconductor grown up on the different- 
species substrate and a nitride semiconductor is grown up into the protective coat upper part in a 
longitudinal direction from the window part of the protective coat, a semiconductor layer with few 
crystal defects which serve as a substrate will be obtained. In addition to this, the GaN substrate 4 can 
also be grown up using halide vapor growth (HVPE). Since a crystal defect's growing up GaN of 
undoping which does not contain In and aluminum decreases most, a GaN substrate is the most 
desirable. The GaN substrate which grew as mentioned above has a location with many crystal defects, 
and little location in the shape of a stripe corresponding to the stripe configuration of a protective coat. 
[0026] Next, the n side contact layer 5 which consists of an n mold GaN which doped Si 3x101 8-/cm3 
on the GaN substrate 4 is grown up by 5-micrometer thickness. This n side contact layer acts as a 
contact layer for forming n electrode. 

[0027] Next, the crack prevention layer 6 which makes temperature 800 degrees C and consists of 
InO.06GaO.94N is grown up by 0.1 5-micrometer thickness. 

[0028] Then, at 1050 degrees C, the n mold aluminumO.16GaO.84N layer which doped Si Ixl019-/cm3 
is grown up by 25A thickness, and an undoping GaN layer is continuously grown up by 25 A thickness. 
And the laminating of these layers is carried out by turns, a superlattice layer is constituted, and the n 
side cladding layer 7 which consists of superlattice of the 1.2 micrometers of the total thickness is grown 
up. In addition, when the superlattice which carried out the laminating of the nitride semiconductor with 
which bandgap energy differs to the n side cladding layer is produced, many impurities in one of layers 
are doped, and when the so-called modulation dope is performed, they are in the inclination for a 
threshold to tend to fall. 

[0029] Then, the n side lightguide layer 8 which consists of undoping GaN at 1050 degrees C is grown 
up by 0.1 -micrometer thickness. As for this n side lightguide layer, it is desirable to act as a lightguide 
layer of a barrier layer and to grow up GaN and InGaN, and it is usually desirable to make it grow up by 
200 A - 1 micrometer thickness still more preferably 100A - 5 micrometers. 

[0030] Next, temperature is made into 800 degrees C and the well layer which consists of undoping 
In0.2Ga0.8N is grown up by 40A thickness. Next, the barrier layer which consists of undoping 
InO.01GaO.95N at the same temperature is grown up by 100A thickness. The laminating of a well layer 
and the barrier layer is carried out to order, finally it is finished as a barrier layer, and the barrier layer 9 
of the multiplex quantum well structure (MQW) of the 440A of the total thickness is grown up. 
Undoping is sufficient as a barrier layer like this example, and it may dope n mold impurity and/or p 
mold impurity. An impurity may be doped to both a well layer and a barrier layer, and may be doped to 
either. 

[003 1] Next, the p side cap layer 10 which consists temperature of p mold aluminum0.3Ga0.7N with 
larger bandgap energy which doped Mg Ixl020-/cm3 than the p side lightguide layer 1 1 at 1050 degrees 
C is grown up by 300A thickness. This p mold cap layer is in the inclination whose output of an element 
improves by forming by thickness 0. 1 micrometers or less. Although especially the minimum of 
thickness does not limit, it is desirable to form by thickness 10A or more. 

[0032] Then, the p side lightguide layer 1 1 which bandgap energy becomes from the undoping GaN 
smaller than the p side cap layer 10 at 1050 degrees C is grown up by 0. 1 -micrometer thickness. As for 
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this layer, it is desirable to act as a lightguide layer of a barrier layer and to make it grow up by GaN and 
InGaN as well as the n side lightguide layer 8. 

[0033] Then, the p mold aluminumO.16GaO.84N layer which doped Mg Ixl020-/cm3 at 1050 degrees C 
is grown up by 25A thickness, an undoping GaN layer is continuously grown up by 25A thickness, and 
the p side cladding layer 12 which carries out the laminating of these layers by turns, and consists of a 
superlattice layer of the 0.6 micrometers of the total thickness is grown up. Since the average 
presentation of aluminum of this p side cladding layer is 8%, the product with thickness is 4.8. In 
addition, when it produces by the superlattice to which the p side cladding layer also carried out the 
laminating of the nitride semiconductor layer from which bandgap energy differs mutually including the 
nitride semiconductor layer in which at least one side contains aluminum, many impurities in one of 
layers are doped, and when the so-called modulation dope is performed, they are in the inclination for a 
threshold to tend to fall. 

[0034] Next, the p side contact layer 13 which consists of a p mold GaN which doped Mg 2xl020-/cm3 
on the p side cladding layer 12 at 1050 degrees C is grown up by 150A thickness. The p side contact 
layer 13 can be constituted from InXAlYGal-X-YN (0 <=X, 0<=Y, X+Y<=1) of p mold, and GaN 
which doped Mg preferably, then the p electrode 20 and the most desirable ohmic contact are acquired. 
[0035] Annealing is performed for the wafer which carried out laminating growth of the nitride 
semiconductor at 700 degrees C among nitrogen-gas-atmosphere mind in a reaction container, and the 
last is made to form into low resistance further the layer which doped p mold impurity. 
[0036] (The 1st process) As shown in ejection and drawing 3 (a) from a reaction container, the 2nd 
protective coat 30 which consists of Si02 which has stripe width of face of 2 micrometers is formed in 
the front face of the p side contact layer 13 of the maximum upper layer by 1 -micrometer thickness, 
using a CVD system in the wafer which carried out the laminating of the nitride semiconductor as 
mentioned above. In addition, since the 1st protective coat is formed in the shape of a stripe when the 
GaN substrate 4 is grown up previously, the inclination to be easy to appear in the shape of a stripe also 
has the crystal defect which appeared on the front face in the front face of a GaN substrate. For this 
reason, if it forms in the location corresponding to the front face of the p side contact layer 13 in the 
upper part of few places (2 or less [ Two or less / for example, / 1x108 //cm / preferably / 1x107 //cm ]) 
of the crystal defect of a GaN substrate front face in the shape of a stripe in case the 2nd protective coat 
is formed, since it is hard coming to carry out the rearrangement of the crystal defect of a GaN substrate 
to a barrier layer, the life of a laser element will improve. 

[0037] (The 2nd process) Next, a wafer is moved to RLE (reactive ion etching) equipment, as shown in 
drawing 3 (b), the p side contact layer 13 and a part of p side cladding layer 12 are etched, and the ridge 
stripe corresponding to the configuration of the 2nd protective coat is formed. Although a pit may occur 
on the front face of the cladding layer exposed by this etching, it can bury by the current blocking layer 
later. 

[0038] A wafer is again moved in a reaction container after ridge stripe formation, with a protective coat 
attached. (The 3rd process) At 1050 degrees C The n mold aluminumO.20GaO.80N layer which doped Si 
Ixl019-/cm3 is grown up by 50A thickness. Then, the GaN layer which carried out the tales-doses dope 
of the Si is grown up by 50A thickness, and the current blocking layer 14 which carries out the 
laminating of these by turns, and consists of superlattice of the 0.5 micrometers of the total thickness is 
formed. Thus, if the current blocking layer 14 is formed in the ridge side while p mold contact layer 13 
had remained in the ridge, since the membraneous quality of a contact layer will be stable after ridge 
formation unlike growing up a contact layer, it is stabilized with an electrode and OMDCKU is obtained. 
[0039] After removing the wafer from the reaction container by ejection after current blocking layer 14 
growth and removing the 2nd protective coat 30 by fluoric acid, the protective coat of a predetermined 
configuration is formed in the nitride semiconductor layer of the maximum upper layer, and it etches 
until the front face of the n side contact layer 5 is exposed, as shown in drawing 1 . 
[0040] (The 4th process) ohmic one which consists of nickel/Au which crossed and followed the front 
face of the current blocking layer 14 and the p side contact layer 13 as a protective coat is removed after 
etching termination and it is shown in drawing 3 (d) -- p electrode of business is formed. Since this p 
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electrode can be formed by the large area, it becomes easy to perform bonding. 
[0041] ohmic one which becomes the front face of the n side contact layer in which the point was 
exposed from Ti/aluminum on the other hand -- the n electrode 21 of business is formed. 
[0042] After grinding the silicon on sapphire of the wafer which formed n electrode and p electrode as 
mentioned above and being referred to as 70 micrometers, in a direction vertical to a stripe-like 
electrode, cleavage is carried out to the shape of a bar from a substrate side, and a resonator is produced 
to a cleavage plane. The dielectric multilayer which consists of Si02 and Ti02 is formed in a resonator 
side, and finally, in a direction parallel to p electrode, a bar is cut and it considers as a laser element. In 
addition, in case silicon on sapphire is ground, it may grind and remove to the 1st protective coat 3, and 
the GaN substrate 4 may be exposed. If growth thickness of a GaN substrate is not adjusted to 80 
micrometers or more in case the GaN substrate 4 is exposed, a wafer breaks finely during polishing and 
it is in the inclination for element creation to become difficult. Moreover, after growing up 80 
micrometers or more of GaN substrates, silicon on sapphire 1, the substrate layer 2, and the 1st 
protective coat 3 can be removed, and the laminating of the upper layer can also be carried out from said 
n side contact layer 5 on the GaN substrate only as a GaN substrate. 

[0043] When this laser element was installed in the heat sink, wire bonding of each electrode was 
carried out and laser oscillation was tried at the room temperature, continuous oscillation was shown in 
the room temperature, FFP of a single laser beam was single and that configuration was also acquired 
for the formal good thing in the ellipse form. Moreover, when it extracted from the same wafer to 100- 
piece random also about the property of a laser element, the oscillation threshold and the property also 
as an output that all are almost the same were shown, and even if it made it oscillate continuously for 
1000 hours, there was nothing that short-circuited by inter-electrode. 

[0044] In the process which forms the current blocking layer 14 of the [example 2] example 1 at 1050 
degrees C The i mold aluminumO.20GaO.80N layer of half-insulation which doped Zn Ixl019-/cm3 0. 1 
micrometers, When grew up the n mold GaN layer which doped Si Ixl018-/cm3 alternately [ 0.1 
micrometer ], and it was made into the multilayer of the 0.4 micrometers of the total thickness and also 
the laser element was obtained similarly, the laser element which has a property almost equivalent to an 
example 1 was obtained. 
[0045] 

[Effect of the Invention] As explained above, the laser element of this invention does not have an inter- 
electrode short circuit, in order that a current blocking layer may fill the pit, even if the pit has occurred 
on the surface of a cladding layer by etching, since the current blocking layer is formed in the ridge side. 
Moreover, since according to the manufacture method of this invention there is no process which forms 
other nitride semiconductor layers or an electrode in the narrow stripe width of face of a field using a 
mask after forming a ridge, a fine activity is not needed, either but, also industrially, it is dramatically 
useful. 



[Translation done.] 
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